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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHbIX oprann3anusix Poccuiickoit dexepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAET paclpeesieHUe ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1eleil W3ydYeHHs TNpeaMeTa W OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPaIOT (HOPMHUpPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPUPOJIE, O MyTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM 1 AKOJIOTUUYECKOM 0€30I1acHOCTH, MPOOJIEM 3ApaBOOXPAHEHHUSL.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATEIbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumMuum Ha ypoBHE OCHOBHOrO 00Iero oOpa30BaHUS OPHUEHTHPOBAH HAa OCBOCHHE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHIA XUMUHU, OCHOB HEOPIraHUYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuto. CopepiaHHe CKJIQJbIBACTCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHMS U MOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATENIbHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpPOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHOM U yueOHO-MCCIIeJOBATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MpaBMl O€3011acHOrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO pPEIIEHUH, CHOCOOHOM ananTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO ¥ PA3BUTHE CITIOCOOHOCTEN K XUMUH;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCATIbHOE 3HAUEHUE [T PA3JINYHbBIX BUAOB JIEATEIBHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
ITOBCETHEBHOM KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs TyMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1iee Ynciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETo
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

Buast 1 GpopMbI 1eSITETLHOCTH, MO3BOJISIIOIINE PEATU30BATH BOCIUTATEIBHbI MOTEHIHA
YPOKa, ¢ y4éToM padodeii NporpaMMsbl BOCIIMTAHMS NpeIoaraer cjieayouiee:
-yCTaHOBJICHUE OBEPUTENHHBIX OTHOLICHUH MEXIy YYHTEIeM H €ro yYeHHKAaMH, CIIOCOOCTBYIOIIHX
HO3UTUBHOMY BOCIIPHATHIO yYalIUMKCS TPEOOBAaHUN M MPOCHO YUUTEIs, TPUBICYCHUIO X BHUMAHUS K
o0cyxnaemMoli Ha ypoke HH()OpMaluY, aKTUBU3AIMY MX I03HABATEIBHON AEATEIEHOCTH;
-o0Y’XKJICHUE IIKOJIBHUKOB COOJII0/IaTh HA YPOKE OOIIETIPHHATEIE HOPMBI TIOBEICHUS, ITPaBUIIa OOIICHUS
co crapmmMu (YyYUTENSIMH) W CBEPCTHUKAMH (IIKOJBHWKAMH), TMPUHIUIBI y4eOHOW IUCIHILIMHBI U
CaMOOpTaHHU3allny;
-[IPUBJICYCHHE BHUMAHUS IIKOJFHUKOB K IEHHOCTHOMY AacIleKTy H3y4aeMBIX Ha ypOKax SBIICHHUH,
opram3anus #X paboTBl C TMONlydaeMOW Ha YpOKe COIHMANbHO 3HaunMoW wuH(popmanmen —
WHHUOWUPOBAHUC €C O6CY)KI{CHI/I$I, BBICKA3bIBaAHUA YUalllUMHCA CBOCTO MHCHUA 10 €€ IMOBOAY, BI)Ipa6OTKI/I
CBOET0 K HEM OTHOIIICHHUS;
-HCTIONIb30BAaHUE  BOCIIUTATEIBHBIX  BO3MOKHOCTEH  comepkaHusi ydeOHOro mpenMmera  depes
JEMOHCTPALMIO  JIETSM  INIPEMEPOB  OTBETCTBEHHOTO, TPAKJAAHCKOTO  TOBEICHHS, IIPOSBICHUS
YEJIOBEKOJIIO0HS U IOOPOCEPICYHOCTH, Yepe3 MoA00p COOTBETCTBYIONIMX TEKCTOB JUIS YTECHUS, 3a/1a4 JIIs
penreHus, MpoOIeMHBIX CUTYalUi 1J1sl 00CYKICHUS B KJIacce;
-IPUMEHEHNE Ha YpPOKE WHTEPAaKTHBHBIX (opM padoThl ydYamIUXCs: WHTEUICKTyalbHBIX WP,
CTUMYJIMPYIOIIHNX MMO3HABATCIIbHYIO MOTHBAlUIO IIKOJIBHUKOB; TUJIAKTUYCCKOr0 T€aTpa, rA€ rnojJIyu4CHHBIC
Ha YpPOKE 3HAHUA O6BIFpI)IBaIOTC$I B TCAaTpaJIbHBIX ITOCTAHOBKAX; ILPICKYCCI/Iﬁ, KOTOPEBIC JAaOT y4dJalluMCA
BO3MOKHOCTh IPHOOPECTH OIIBIT BEICHHSI KOHCTPYKTHBHOTO JHMAIIOTa; TPYIIOBON pabOTHI Wil paboTHI B
napax, KOTOpbIe y4JaT IKOJIbHUKOB KOMaHIHOM paboTe U B3aUMO/JICHCTBHIO C IPYTUMU JIEThMU;
-BKJIIOUEHUE B YPOK HIPOBBIX IPOLELYpP, KOTOpbIE IOMOTrarT IOMJIEPKATh MOTHBALUIO JACTEH K
HOJYYCHUIO 3HAHWH, HAJTKWBAHUIO MO3MTHBHBIX MEXIMYHOCTHBIX OTHOLICHHH B KJIacce, MOMOTAIOT
YCTaHOBJICHUIO JOOpOKEIaTeIbHON aTMOC(ephl BO BpeMsl ypOKa;
-OpraHu3anusi IHC(I)CTBa MOTHUBHUPOBAHHBIX W JPYAUPOBAHHBIX YYallUXCd HaJ HX HCYCICBAIOIINMHU
OJTHOKJIACCHUKAMH, JAIOIIEro INKOJbHUKAM COIHAIbHO 3HAYMMBIH OIBIT COTPYJHHYECTBA M B3aMMHOMN
HOMOIIIN;
-MHULIMUPOBAHUE U MOJJIEPHKKA MUCCIEN0BATEIBCKON AEATENbHOCTH IIKOJIBHUKOB B paMKax peaju3aluu
MU HWHAUBUAYAJIBHBIX W TPYHOIIOBBIX HCCICAOBATCIBCKHUX IIPOCKTOB, 4YTO JaCT MIKOJbHUKaAM
BO3MOXHOCTb TNPHOOPECTH HABBIK CAMOCTOSTENBHOIO PELICHUS! TEOPETHUYECKOW MpoOJIeMbl, HaBBbIK
O(i)OpMJ'IeHI/ISI COOCTBEHHBIX Hﬂeﬁ, HAaBbIK YBAXUTCIJIBHOI'O OTHOUICHUA K YY>XXUM HUICAM, Oq)OpMJ'IeHHBIM B
paborax JIpyrux HCCIIEAOBaTelei, HaBbIK MyOJIWYHOTO  BBICTYIUICHHS IEpel  ayJIUTOpPHUCH,
apryMEHTHUPOBAHUS U OTCTAWBAHUS CBOCH TOYKH 3PCHHUSL.
- pelieHHe BONIPOCOB IIKOJBHOM JKU3HHU, COACHCTBYET peaju3aldyd HHULIUATHB OOy4aroImuxcs BO
BHEY4YEeOHOU JIEeSTeTbHOCTH, YIACTBYET B PEIICHUN KOH(QIUKTHBIX BOITPOCOB.



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cmecu. CriocoObl pa3/ieeHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS. MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XUMHUYECKHE SBJICHUSA. XUMUYECKasl peakiuss U e€ Mpu3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBmwiiaMu pabOThl B J1abOpaTopuu U MpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHHE U KOHJCHCAIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pEe3yNbTAaTOB MPOBEAEHUS OINBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gpu3nueckue 1 XUMHUUECKHE CBOMCTBA (peaKIK TOPEHHS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TermoBoit A(PeKT XUMHUYECKOW peaKInH, TEPMOXMMHYECKHE YpPaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
duznyecKre 1 XUMUIECKHE CBOMCTBA, PUMEHEHHE, CITOCOOBI oNydeHusl. KucioTel u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3n4eCKHME W XHUMHYECKHME CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMU4eckue cBoiicTBa coieil. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBHS BEILIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3aumojeiictBus okcuaa Meau (Il) ¢ pacTBopoMm cepHOWM KHCIOTBI, KHCIOT C METaIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4veckux jiementos /[, HU.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC W IIEIOYHO3EMEIbHBIE METAJUIbI, TaJOTeHbl, HHEPTHHIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuwoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX 3JIeMeHTOB [leproandeckoil CucTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [lepunoanueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FloHHas CBSA3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C pacTBOPaMHU KHCJIOT U ILIEJIOYEH, NPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIUMX eCTECTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kijaccupukauus,  MEepUOAUYHOCTb,  HAOJIIOJEHHE,  SKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BELIEeCTBa, a3, (PU3MYECKHE BEIWYMHBI, €AUHUIBI MU3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMu4Yeckux dieMeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOIEHHBIX M TETEPOreHHBIX peakuusax. [lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlI€HHE YpPaBHEHHI OKHCIIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AHUOHBI. MexaHH3M JAHUCCOIMAllMM BELIECTB C pPAa3jIMYHbIMH BHJAMU XHMHYECKOH CBSI3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOM aucconuanui. KadecTBeHHbIE peakIuyd Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOW PEAKIMU OT BO3JEHUCTBUS Pa3TUUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHUS peakiuil MOHHOro oOMmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAYeCTBEHHBIX pEaklUUid Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe XJopa (B3aUMOJCIHCTBHE C MeTaulaMH, HeMeTaJUIaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka s1neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUE, (U3NYECKHe M XHUMHYeckhe CBoWcTBa. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MOJdy4deHHs cepHOM Kuciothbl. [Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMsI, UX (PU3HUECKHUE U XUMUUECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHWe HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIBHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporctBa. Okcua ¢ocdopa (V) u pochopHas kucnoTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(UKAIIUK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBs3aHHbIEe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-umoHbl. Mcmosnb3oBaHue  KapOOHAaToB B ObITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(Tb), MPOAYKTHl HMX HEpepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOH, »ene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MIPOTEKaHUs, 03HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U ¢ocaT-uOH U HU3YYEHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB UX MPOTEKaHMs, O3HAKOMJICHHE C TPOIyKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux anemeHToB . . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl MOMy4YeHHs] MeTaIOB. [IOHATHE O KOPPO3UH METALIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. OPuznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. M. MenneneeBa, CTpOE€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cuctemMe Xumuyeckux osnemeHtoB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aTOMa, HaxoJeHue B npupoae. Ousznyeckue U XUMUUECKHE CBOICTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXKHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIEOMATEpPHUANOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJb30BaHUE BUICOMATEPUATIOB), UCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEIHEBHOW JKU3HU 4eloBeka. bezonacHoe Mcronb30BaHUe
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTEeCTBCHHO-HAYYHBIX TMOHSATHH, TaKk W TOHSITHIA,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICITb, SIBIICHHE, TAPHUKOBBINA d3PPEKT, TEXHOIOTHS, MAaTCPHUAITHI.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuHtes, ApixaHue, Ouocepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOTrpaMMbl OCHOBHOIO 0OIIiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0J1€ 00Y4EeHMsI XUMUU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHON JIEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE NMpPaBUIAMU U HOpPMAaMM HOBEJICHUS U
CHOCOOCTBYIOT MpoLIeccaM CaMOITO3HaHMS, CAMOPA3BUTHUS M COLIMAIM3ALINN 00YJarOIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMN U pacCHIMpPEHHUE OIbITa JESATENIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEUIO, MOHMMAHUS 3HAu€HUs XMUMHUYECKOH HayKM B JKM3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpManueil 0 mepeaoBbIX JOCTUKEHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHcCTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUST O COIMAIBbHBIX HOpPMax M IMpaBWIaXx MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0O0I1IeCTBEHHO TI0JIE3HOH,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESITEIbHOCTU MPH BBINOJIHEHUN Y4eOHbBIX, I03HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHILEHd C TMO3MLIMHM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMMUYECKOM  peakluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTM HAyyHOM KAapTHUHBI MHpa, MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTAX PAa3BUTHUS NMPHUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C MPUPOAHOMN cpenoi, o poiau
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATCIIGHBIC MOTHBBI, HAIPABJIICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH IO XHMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMbIX MPOIECCOB W SIBJICHUMN, IM03HABATEIHHOM,
UH(POPMALMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHMTEpPaTypOd, JOCTYIIHBIMH TEXHHUYCCKHUMH CPEIACTBAMM
WH(OPMALMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEHHI0 M TO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS O0YYCHHS B TajbHEHILIEM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC NI CHHOCTHU JXKU3HH, OTBCTCTBCHHOI'O OTHOIICHHA K CBOGMy SﬂOpOBbIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBHA W HEMPHUITHE BPEIHBIX
NpUBBIUEK (YIOTPEOJICHHS AIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOJUMOCTH COOJFOICHUS
npaBui 0€30IaCHOCTH TpPHU OOpallleHMH ¢ XUMHYSCKUMH BEIIECTBAMH B OBITY M PEAIbHOM
JKU3HHU,

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYCCKOMY U3YUYCHHUIO MPOMECCHii U Tpy/a pa3IudHOrO POJia, YBAXKCHHUE K
TPyAy ¥ pe3ylibTaTaM TPYAOBOH JEATCILHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIMH BBHIOOP HWHAUBUAYAIBHOM TPAEKTOPUU
MPOJODKCHHST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEemHONW NMpOopeCCHOHAIBHON JEATEIBHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY M TICUXMUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TIpU padOTe C BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PeIleHUus
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOAHON CPeloil, ISl IOBBIIIEHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
HOCpeI[CTBOM METOJ0B XHUMHH, DKOJIOTHYCCKOT'O MBIIIJICHUA, YMCHI/IH pYI(OBOI[CTBOBaTI)CSI UM B
M03HABATEIbHOM, KOMMYHHKATUBHOM U COIMAILHOM TPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B COCTaBC MeTaHpe}IMeTHLIX peSy.]'IBTaTOB BBIACIIAIOT 3HAYUMBIC IS0 q)OpMI/IpOBaHI/IH
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, rUNoTe3a, (akT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yHUBEpCalbHblEe ydeOHble NeHCTBUS (TI03HaBaTElbHbIE,
KOMMYHHUKAaTHBHbBIE, PETYJSATUBHBIE), KOTOpble OOECHeurnBaOT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS

Ba3oBble JJoruyeckne aeicTBUSA:

YMEHHSI HCIOJIb30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUW 3HAHUWMU:
pacKpblBaTh CMBICI XMMHMUYECKHUX MOHATHM  (BBIIEIATH HUX XapaKTEepHbIE IPU3HAKH,
YCTaHaBJII/IBaTI: B3alMOCBA3b C ﬂpyrI/IMI/I HOH}ITI/IHMI/I), HCIIOJIBb30BAaTh ITOHATHUA OJIA 06'LSICHCHI/I$I
OTIICNBHBIX (PAKTOB W SIBJICHWH, BBIOMPATh OCHOBAaHUS M KPUTEPHH I KJIACCH(PHUKAITUN



XMMHYECKHX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABINBATh IPUUUHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 QHAJIOTUH ), I€TaTh BBIBOABI M 3aKIIIOYCHHUS;

yMEHUE NPUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IpeAMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XHMMH, IPeoOpa30oBbIBATH IIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMHU4Yeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPELlICHHH Y4eOHO-
[IO3HABATENBHBIX 33434, C Y4YETOM OSTUX MOJCIBHBIX IPEACTaBICHUN BBIABIATH MU
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTHBOPEYHS B U3YYAaEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

YMEHHUE HCHOJb30BaTh MOCTABJIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HaHUSA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allud U MPOBEJIEHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/10M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICIAHHON padoTe.

PatGora ¢ undopmanmeii:

yMeHUue BbIOUpaTh, aHATU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMAIIMIO PA3TUYHBIX BUIOB
1 OpM TMIPECTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE MMOcoOWs, pecypchl IHTepHeTa), KPUTUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh pa3IMyHble METObI U 3aMPOCHI PH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIPEeNIeNIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAJIeHHE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAHMS PA3TUUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy MperCTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku ¥ UX KOMOWHALUAMU;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBATh B Mpolecce y4yeOHOM M HcCiae0BaTeNnbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora M (WiIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPECTABIISTh MOJTyYeHHBIE Pe3yIbTaThl TO3HABATEIIBHON NESTETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJIaTh MPE3EHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OMbITa, J1A0OPATOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHUsl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABATEIbHON U
HCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
Oo0IIMX WHTEPECOB W COTJIACOBAHWS MO3UIMH (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC



LITYPMBI», KOOPAUHALAA COBMECTHBIX ACUCTBHUH, ONPENEICHUE KPUTEPUEB 10 OLICHKE Ka4ecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LU ACATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIAT,
KOHTPOJMPOBAaTh M NP HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JEATEILHOCTh, BbIOMpPATh
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M [O3HABATEIbHBIX  3a/ad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIIIOJIHEHUM 33JaHUil ¢ y4€TOM IOJy4YeHMsI HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEUICCTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJIyYEHHOI'O Pe3y/bTaTa 3asBJICHHON LIENH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAaraeMbl€ B YCIIOBUHU 3aJJaHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB II0 OCBOEHHIO O0S3aTEIBHOIO COJEpIKaHus,
YCTAHOBJICHHOTO JaHHOM (¢enepanbHON pabouell mporpamMmoili, BBIICNSAIOT: OCBOEHHBIE
oOydarolMMuUCs Hay4yHble 3HAHHUS, YMEHHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHOW obnactu «XHMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUSX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHasi M MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHas Macca, MaccoBas MO XUMHUYECKOTO
3JIEMEHTa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCIICHMSI, XUMUUECKasl peaklusl, KilacCupuKanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEHUs], PEaKI[Ui 3aMEeLICHUs], PEaKIH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((eKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAICHUN;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY U COCTaBlieHUSI (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeneNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢GopMynaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyo ¢(opmy Ilepuonnyeckoil cuctemsl
XUMHYECKHX AJIEMEHTOB: pa3jnyaTh IOHATUS «IJaBHas moarpymnna (A-rpynma)» u
«mmobounass moxarpynma (b-rpymma)», Manaeie W OoibIIME TEPHOMBI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XMMHYECKMX DJEMEHTOB (cOCTaB M 3apsja sapa, oOllee YHUCIO 3JIEKTPOHOB H
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sddexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMYHBIX
KJIAacCOB, IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAauyeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XMMUYECKHX IPEBPALLCHUN B PA3IMYHBIX YCIOBUIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBbHON NEATENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIHIO0, KIAacCU()UKALUIO, BBISBJICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBS3€H — JUISl M3Y4YEHUS CBOWCTB BEILECTB M XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAyYHble =~ METOAbl  IO3HAaHUS  —  HAOIIOJECHME,  HM3MEpeHHe,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

clleZIoBaTh IpaBWJIaM IOJIb30BAaHUS XMMHUYECKOH mocynol u  J1abopaTOpHBIM
000py/s0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSAMHU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOJYyYEHHUIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAaHUIO PACTBOPOB IlETIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, peHodTanent, METUIOpaHK U IpyTre).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CJI0KHOE BELLIECTBO, BAJIECHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, HJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKUUd HOHHOrO OOMEeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYECKas), KPUCTAUIMYECKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pPEAaKIUH, NpPEIeNbHO JIOIyCTHUMas
koHneHTpauus [1/IK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHSTHS IIPH ONIMCAHUM BEIECTB U X IIPEBPALCHU;

UCTOJIb30BaTh XUMHUECKYI0O CHMBOJIHMKY JJISI COCTaBIeHHMS (OpMYT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHMH 1Mo (opmynam, BHJ XMMHUYECKOH CBS3U (KOBaJECHTHAas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbIch Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonnyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpymnma)», Mameie ¥ OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnmie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOAM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B H3MEHEHMHU CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEaKLUU BEILECTB, [0 TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOHIME W cHenu(UuYecKkne XHMHUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUil;

COCTaBIISITh YPAaBHEHUS 3JCKTPOIUTUUYECKON TUCCOLMALUU KUCIOT, [IeIouel U COJeH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BeEleCTBaMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILECHUI B PA3JINYHBIX YCIOBHSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COETMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

coOuo/iaTh MpaBWja TIOJIb30BAaHUS XUMMUYECKOW TOCYylOM W J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

MPOBOAMTH PEAKIMH, MOATBEPHKAAIONINE KaYeCTBEHHBIN COCTaB Pa3jIMYHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJOpUA-, OpoMui-, MOAMI-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHA-MOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS! CBOMCTB BEUIECTB M XUMHYECKHX PEAKIHMA, €CTECTBEHHO-
Hay4YHble METOABl T[O3HAaHMSA — HAOIIOAECHHE, U3MEPEeHUue, MOJCIUPOBAHHE,
IKCIIEPUMEHT (peaibHbIil U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHU4YECKas CBA3b. BuGmorexa LOK
32 ORHCIHTENEHO- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIBHBIE PEAKIIUN
Bu6mmoteka [JOK
Hroro mo paszery 15 https://m.edso:;.[ ru/7f41837c
PesepsHoe Bpems 3 buomorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOT'PAMME
9 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /11 HaunmeHnoBaHMe pa3ie/ioB U TeM Komrpoapmsie  Tpaktuseckue (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yrinyoneHue 3HaHUN 5 1 bubmuoreka [IOK
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmmnoreka [HOK
peakuuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOUALIHS. 3 1 1 bubnuotexa [JOK
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
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Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA

51 OO0m1as XxapakTepuCcTUKa XUMHYECKHX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
2.2 sieMeHToB VIA- nel. Cepa u eé 6 Bubmorexa HOK
' TPYITBL -CP https://m.edsoo.ru/7f41a636
COeIHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 bubmorexa OK
' PYTHIRL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
O01asg xapakTeprUCTUKa XUMUUYECKIX
2.4 3H€§€HTO]§) IVA? el YIiIepoa u 8 Bubmiorexa IOK
' . FPYTIIEL poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no pazneny 25
Pa3znen 3. MeTaJliibl H HX COeAMHEHUA
bu6nunorexa LIOK
3.1 00 i 4
HIHE CBOMCTRA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aXKHEUIIe MeTaJUIEI U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nes 4. Xumus n okpy:kapomasi cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmiorexa LIOK
' - p https://m.eds00.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE BpeMs 3 bubmorexa HOK

https://m.edsoo.ru/7f41a636
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